Studies on (Na+ + K+)-activated ATPase. XLII. Evidence for two classes of essential sulfhydryl groups.
1. Preincubation of purified (Na+ + K+)-ATPase (ATP phosphohydrolase, EC 3.6.1.3) preparations from rabbit kidney outer medulla with 5,5'-dithiobis-(2-nitrobenzoic acid) inhibits the (Na+ + 5+)-ATPase and K+-stimulated 4-nitro-phenylphosphatase activities. Phosphorylation of the enzyme by ATP and the Na+-stimulated ATPase activity are inhibited to the same extent as the (Na+ + K+)-ATPase activity, whereas the K+-stimulated 4-nitrophenylphosphatase activity is inhibited much less. 2. Titration with 5,5'-dithiobis-(2-nitrobenzoic acid) in sodium dodecyl sulphate shows the presence of 36 reactive sulfhydryl groups per molecule (Na+ + K+)-ATPase (Mr = 250 000). 3. Treatment with N-ethylmaleimide, resulting in complete inhibition of (Na+ + K+)-ATPase activity, leads to modification of 26 sulfhydryl groups, whereas treatment with 5,5'-dithiobis-(2-nitrobenzoic acid) results in modification of 12 sulfhydryl groups under the same conditions. 4. The reaction of N-ethylmaleimide with an essential SH-group is not prevented by previous blocking of sulfhydryl groups with 5,5'-dithiobis-(2-nitrobenzoic acid). 5. These findings indicate the existence of at least two classes of sulfhydryl groups on the enzyme, each containing at least one vital group. The difference between these classes consists in their different reactivity towards 5,5'-dithiobis-(2-nitrobenzoic acid) and N-ethylmaleimide.